Arsenite enhances tumor necrosis factor-alpha-induced expression of vascular cell adhesion molecule-1.
Epidemiological studies demonstrated a high association of vascular diseases with arsenite exposure. We hypothesize that arsenite potentiates the effect of proinflammatory cytokines on vascular endothelial cells, and hence contributes to atherosclerosis. In this study, we investigated the effect of arsenite and its induction of glutathione (GSH) on vascular cell adhesion molecule-1 (VCAM-1) protein expression in human umbilical vein endothelial cells (HUVECs) in response to tumor necrosis factor-alpha (TNF-alpha), a typical proinflammatory cytokine. Our study demonstrated that arsenite pretreatment potentiated the TNF-alpha-induced VCAM-1 expression with up-regulations of both activator protein-1 (AP-1) and nuclear factor-kappaB (NF-kappaB). To elucidate the role of GSH in regulation of AP-1, NF-kappaB, and VCAM-1 expression, we employed l-buthionine (S,R)-sulfoximine (BSO), a specific gamma-glutamylcysteine synthetase (gamma-GCS) inhibitor, to block intracellular GSH synthesis. Our investigation revealed that, by depleting GSH, arsenite attenuated the TNF-alpha-induced VCAM-1 expression as well as a potentiation of AP-1 and an attenuation of NF-kappaB activations by TNF-alpha. Moreover, we found that depletion of GSH would also attenuate the TNF-alpha-induced VCAM-1 expression with a down-regulation of the TNF-alpha-induced NF-kappaB activation and without significant effect on AP-1. On the other hand, the TNF-alpha-induced VCAM-1 expression could be completely abolished by inhibition of AP-1 or NF-kappaB activity, suggesting that activation of both AP-1 and NF-kappaB was necessary for VCAM-1 expression. In summary, we demonstrate that arsenite enhances the TNF-alpha-induced VCAM-1 expression in HUVECs via regulation of AP-1 and NF-kappaB activities in a GSH-sensitive manner. Our present study suggested a potential mechanism for arsenite in the induction of vascular inflammation and vascular diseases via modulating the actions of proinflammatory cytokines.